Alterations in distribution of surface and intracellular antigens during epididymal maturation of rat spermatozoa.
The surface membrane of mammalian spermatozoa is known to undergo considerable conformational and organizational changes during epididymal maturation. However, much less is known about remodelling of intracellular membranes. In this communication we have used specific immunological markers to study the behavior of several antigens both on and within rat spermatozoa as they mature in the epididymis. Four monoclonal antibodies (McAbs) designated 5B1, 1B5, 2D6, and 1B6 were used to probe testicular and caput and cauda epididymal spermatozoa by indirect immunofluorescence and immunogold labeling techniques. None of the McAbs bound to testicular spermatozoa; in all cases, they became reactive only on spermatozoa which had reached the caput epididymis. McAb 5B1 was restricted to the outer acrosomal membrane (OAM) of the acrosomal cap domain. The epitope first appeared on antigen(s) with molecular mass (Mr) of approximately 200 kDa in immature spermatozoa, but later in mature spermatozoa the antigen(s) had Mr of approximately 160 kDa. The antigen(s) recognized by 1B5 McAb on the other hand was initially distributed over the OAM of the entire acrosomal domain (cap + equatorial segment), but during maturation it became progressively more restricted in area until in cauda spermatozoa only the anterior tip of the OAM bound the McAb. McAb 2D6 also bound to the entire OAM and acrosomal contents of caput spermatozoa, but, unlike 5B1 and 1B5 McAbs, reactivity was transient. That is, staining was first detected in caput spermatozoa but then disappeared in corpus and cauda spermatozoa. In contrast to all of the above, 1B6 McAb bound to the surface membrane overlying the entire head domain of caput spermatozoa, but during maturation it became restricted to the postacrosomal domain. These results indicate that, in addition to remodeling of the surface membrane during epididymal maturation, extensive processing of intracellular membrane antigens also takes place and that it is very active within the acrosome. The nature of these intracellular processing events remains to be elucidated, but they may have important consequences for membrane fusion and cell recognition phenomena during fertilization.